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Facilitating Implementation of High-Volume Fly Ash Use in 
Precast Concrete Construction to Increase Beneficial Utilization
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Review of
Project Background 

and Motivation 
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Fly ash(FA), a coal combustion residual(CCR), is one of the most commonly 
used supplementary cementitious materials(SCMs).

FA particles carried out of coal combustion chamber 
by exhaust gases and subsequently filtered out

Two main classifications:
Class F Ą FA w/ pozzolan properties
Class C Ą FA w/ pozzolan & cementitiousproperties

Often used as a [partial] replacement of 
conventional Portland cement

ĄWith restrictions in precast construction
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Precast ConcreteĄ The process of fabricating concrete 
components in a location other than their final position.

Tilt-Up(site prefabricated) Factory Precast
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Precast ConcreteBuilding Systems

+ Cost Effective

+ Energy Efficient

+ High Quality Control

+ Rapid Construction

+ New Technology

Parking Structures / Office Buildings
Residential / Manufacturing



Insulatedprecast concrete wall panels have grown in popularity due 
to enhanced thermal properties.

+ Insulating foam layeris sandwiched between 
two concrete wythes

+ Shear tiesare used to connect the wythes and 
develop composite action

+ Further sustainability will be achieved using 
HVFA concrete wythesin conjunction with 
insulating properties.
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(for Task 5)
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HVFA use is more feasible in cast-in-place (CIP) concrete construction than 
precastconcrete due to specialty structural performance requirements.

CIP Construction

Development of high early strengthis crucial for 
precast components

Maximizes operational efficiency of the facility by 
turning over casting beds rapidly

Components often stripped from formwork within 
~24 hours of fresh concrete placement
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